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DESCRIPTION 



PLUNGER FOR SYRINGE 



5 Technical Field 

The present invention relates to a plunger for a syringe used for 
supporting and moving a gasket inserted in a syringe barrel. 

Background Art 

10 In a general syringe, a liquid medicine is inhaled into its syringe 

barrel when it is used, but recently a prefilled syringe in which the liquid 
medicine is previously filled in the syringe barrel was developed to reduce a 
working load at a medical site. A prefilled syringe in which a contrast 
medium is filled in its syringe barrel has also come into use lately. Moreover, 

15 a prefilled plastic syringe in which a contrast medium is previously filled in 
its plastic syringe having comparatively large capacity is also used these days. 

When such a syringe is used, a plunger is inserted from a rear end of 
the syringe barrel and a screw portion formed at a tip of the plunger is 
screwed in a rear face of a gasket so that the gasket is mounted at the tip of 

20 the plunger. The gasket is thus mounted at the tip of the plunger and the 
gasket is pushed via the plunger, which causes the liquid medicine to be 
injected into a body or the like. Further, since the contrast medium has 
comparatively high viscosity and resistance when the contrast medium is 
injected into the body via a blood-vessel, spinal cord, or the like is large, 

25 pressure injection is generally performed using a device such as an auto- 
injector in a case of using the syringe in which the contrast medium is filled. 
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When the gasket is mounted at the tip of the plunger in this way, if a 
center axis of the syringe barrel and a center axis of the plunger are not in a 
state of coinciding with each other, the screw portion at the tip of the plunger 
cannot be smoothly screwed into the rear face of the gasket. However, it is 
5 not easy to make the center axis of the syringe barrel and the center axis of 
the plunger coincide with each other and the screw portion at the tip of the 
plunger is sometimes forced to be screwed into the rear face of the gasket in a 
state in which both of the center axes deviate from each other. 

However, if the gasket is mounted on the screw portion at the tip of 

10 the plunger in the state in which the center axis of the syringe barrel and the 
center axis of the plunger deviate from each other, the gasket at the tip of the 
plunger becomes in a skewed position (a position in which the center axis of 
the gasket deviates from the center axis of the plunger) and the gasket 
becomes unable to smoothly move in the syringe barrel, which causes a 

15 problem that performance in filling the liquid medicine deteriorates. In 
addition, as a result of the gasket being in the skewed position, clearance is 
made between an inner surface of the syringe barrel and an outer 
circumferential surface of the gasket and fluid leakage easily occurs from the 
clearance. 

20 It is an object of the present invention to provide a plunger for a 

syringe in which a gasket can be mounted on a screw portion at a tip of the 
plunger in a state in which a center axis of a syringe barrel and a center axis 
of the plunger are easily made to coincide with each other. 

25 Disclosure of the Invention 

In order to achieve the object, disclosed in claim 1 is a plunger for a 
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syringe used for supporting and moving a gasket inserted in a syringe barrel, 
which is characterized in that it comprises: a screw portion formed at a tip 
thereof for mounting the gasket; a pair of ring members arranged at an 
interval from each other at the rear of the screw portion around a center axis 
5 of the plunger; and a plurality of vane members arranged radially from the 
center axis of the plunger between the ring members, and that outer diameters 
of the ring members and the vane members are equal to an inner diameter of 
the syringe barrel or slightly smaller than the inner diameter. 

In the plunger according to claim 1, the interval between the pair of 

10 ring members arranged at the rear of the screw portion is preferably, for 
example, 0.5 mm or larger. As for the plunger according to claim 1, when the 
syringe is used, the plunger is inserted from a rear end of the syringe barrel 
and outer circumferential surfaces of the pair of ring members arranged at the 
interval from each other at the rear of the screw portion and outer 

15 circumferential surfaces of the vane members abut on an inner surface of the 
syringe barrel to guide the plunger, which indicates that a center axis of the 
syringe barrel and the center axis of the plunger naturally become in a state of 
coinciding with each other when the plunger is inserted from the rear end of 
the syringe barrel. Therefore, using the plunger according to claim 1, the 

20 center axis of the syringe barrel and the center axis of the plunger are made to 
coincide with each other easily without precise positioning, which makes it 
possible to mount the gasket at the tip of the plunger in a correct state (a 
position in which a center axis of the gasket coincides with the center axis of 
the plunger). As a result, the gasket can move smoothly in the syringe barrel, 

25 which prevents deterioration of performance in filling a liquid medicine and 
fluid leakage from a part between the inner surface of the syringe barrel and 
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the outer circumferential surface of the gasket. 

In the plunger according to claim 1, it is also suitable that the liquid 
medicine is previously filled in the syringe barrel as described in claim 2. 
Further, as described in claim 3, eight pieces of the vane members are 
5 arranged, for example, at regular intervals and at central angles of 45° . 

In addition, as described in claim 4, it is also suitable that the plunger 
further comprises a flange portion formed at a rear end of the plunger; and 
one or two or more gripping ring members arranged near the front of the 
flange portion around the center axis of the plunger, and that outer diameters 

10 of the gripping ring members are equal to the inner diameter of the syringe 
barrel or slightly smaller than the inner diameter. Disclosed in claim 5 is a 
plunger for a syringe used for supporting and moving a gasket inserted in a 
syringe barrel, which is characterized in that it comprises: a screw portion 
formed at a tip thereof for mounting the gasket; a flange portion formed at a 

15 rear end thereof; and one or two or more gripping ring members arranged 
near the front of the flange portion around a center axis of the plunger, and 
that outer diameters of the gripping ring members are equal to an inner 
diameter of the syringe barrel or slightly smaller than the inner diameter. 

As for the plunger according to claims 4 and 5, when the plunger is 

20 inserted from a rear end of the syringe barrel, the gripping ring members can 
be gripped so that the tip of the plunger can be easily inserted. 

Brief Description of Drawings 

FIG. 1 is a side view of a plunger according to an embodiment of the 
25 present invention; 

FIG. 2 is a front view of the plunger seen from a tip of the plunger; 
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FIG. 3 is a cross-sectional view taken along the A-A line in FIG. 1 ; 
FIG. 4 is a cross-sectional view taken along the B-B line in FIG. 1 ; 
FIG. 5 is an explanatory view in a state in which the plunger 
according to the embodiment of the present invention is inserted in a syringe; 
5 and 

FIG. 6 is an explanatory view in a state in which a gasket is mounted 
on the tip of the plunger. 

Best Mode for Carrying out the Invention 

10 A preferred embodiment of the present invention will be explained 

below with reference to the drawings. 

At a tip of a plunger 1, a screw portion 10 for mounting a gasket 25 
provided in a later-described syringe 2 is formed. At the rear of the screw 
portion 10 (the right in FIG. 1), a pair of ring members 12 and 13 are 

15 arranged at an interval from each other and a plurality of vane members 14 
are arranged between the ring members 12 and 13. One of the ring members 
12 is arranged in contact with the screw portion 10 at the tip of the plunger 1 
while the other one of the ring members 13 is arranged at the rear of the one 
of the ring members 12 at die interval therebetween, and the interval between 

20 the ring members 12 and 13 is 0.5 mm or larger. 

Each of the ring members 12 and 13 has a discoidal shape around a 
center axis O of the plunger 1. Diameters Dl of the ring members 12 and 13 
are equal to an inner diameter D of a syringe barrel 20 of a later-described 
syringe 2 or slightly smaller than the inner diameter D of the syringe barrel 

25 20. 

In this embodiment, eight pieces of the vane members 14 are arranged 
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between the ring members 12 and 13. As shown in FIG. 3, the vane members 
14 are arranged radially from the center axis O of the plunger 1 and the vane 
members 14 are arranged around the center axis O of the plunger 1 at regular 
intervals and at central angles of 45° . An outer diameter D2 of the vane 
5 members 14 is also equal to the inner diameter D of the syringe barrel 20 of 
the later-described syringe 2 or slightly smaller than the inner diameter D of 
the syringe barrel 20. 

At a rear end of the plunger 1 (the right end in FIG. 1), a flange 15 is 
formed. Further, between the flange 15 and the ring member 13, a rib 16 

10 whose cross-sectional shape is a shape of a cross as shown in FIG. 4 is 
provided. Furthermore, a gripping ring member 17 is arranged near the front 
(near the left in FIG. 1) of the flange portion 15 at the rear end of the plunger 
1. The gripping ring member 17 has also a discoidal shape around the center 
axis O of the plunger 1. In addition, a diameter D3 of the gripping ring 

15 member 17 is also equal to the inner diameter D of the syringe barrel 20 of 
the later-described syringe 2 or slightly smaller than the inner diameter D of 
the syringe barrel 20. The plunger 1 as described above can be integrally 
molded of plastic such as, for example, polypropylene. 

As shown in FIG. 5, in the syringe 2, at a tip (the left end in FIG. 5) of 

20 the syringe barrel 20 which has a cylindrical shape, a lure lock portion 21 is 
provided, and the lure lock portion 21 is in a state of being covered by a cap 
22 before the syringe 2 is used. The inner diameter D of the syringe barrel 20 
is equal to the diameters Dl of the ring members 12 and 13, the diameter D3 
of the gripping ring member 17, and the outer diameter D2 of the vane 

25 members 14 explained above, or slightly larger than the diameters Dl of the 
ring members 12 and 13, the diameter D3 of the gripping ring member 17, 
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and the outer diameter D2 of the vane members 14. Material of the above- 
described syringe barrel 2 is plastic such as a cyclic polyolefin resin, for 
example. 

In the syringe barrel 20, liquid 23 such as, for example, a contrast 
5 medium is filled. Further, a gasket 25 having a substantially columnar shape 
is inserted in the syringe barrel 20 from an open rear end (the right end in 
FIG. 5) of the syringe barrel 20, and by the insertion of the gasket 25 in the 
syringe barrel 20, the liquid 23 is in a state of being sealed in the syringe 
barrel 20. An outer circumferential surface of the gasket 25 is in close 

10 contact with an inner surface of the syringe barrel 20, and thereby, the liquid 
23 is not leaked from a part between the outer circumferential surface of the 
gasket 25 and the inner surface of the syringe barrel 20. In a rear face of the 
gasket 25 (the right end face in FIG. 5), a screw hole 26 into which the screw 
portion 10 formed at the tip of the aforesaid plunger 1 is screwed is formed. 

15 Here, when the syringe 2 is used, the tip of the plunger 1 according to 

the embodiment of the present invention is first inserted from the rear end of 
the syringe barrel 20. In this case, in the plunger 1 of the embodiment, since 
the gripping ring member 17 is arranged near the front of the flange portion 
15 at the rear end of the plunger 1, the gripping ring member 17 can be 

20 gripped when the plunger 1 is thus inserted from the rear end of the syringe 
barrel 1 and the plunger 1 can be easily inserted. 

When the tip of the plunger 1 is inserted from the rear end of the 
syringe barrel 20 in this way, as shown in FIG. 5, outer circumferential 
surfaces of the ring members 12 and 13 and outer circumferential surfaces of 

25 the vane members 14 abut on the inner surface of the syringe barrel 20 to 
guide the plunger 1 so that the center axis O of the plunger 1 naturally 
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becomes in a state in which it coincides with a center axis of the syringe 
barrel 20. In the state in which the center axis O of the plunger 1 coincides 
with the center axis of the syringe barrel 20, the plunger 1 is pushed straight 
into the syringe barrel 20 and the plunger 1 is further turned to screw the 
5 screw portion 10 at the tip of the plunger 1 into the screw hole 26 on the rear 
face of the gasket 25 so that the gasket 25 can be mounted at the tip of the 
plunger 1 in a correct position (a position in which the center axis of the 
gasket 25 is made to coincide with the center axis of the plunger 1) as shown 
in FIG. 6. 

10 On the other hand, as shown in FIG. 6, an end of an extension tube 30, 

for example, is set at the lure lock portion 21 at the tip of syringe barrel 20. 
The gasket 25 is then pushed via the plunger 1 and thereby the liquid 
medicine 23 can be injected into an intended position in a body or the like 
through the extension tube 30. 

15 Although an example in which only one of the gripping ring member 

17 is provided near the front of the flange portion 15 at the rear end of the 
plunger 1 is explained in the embodiment shown in the drawings, two or 
more of the gripping ring members 17 may be provided near the front of the 
flange portion 15. Incidentally, an example of the plunger 1 in which the pair 

20 of ring members 12 and 13 and the gripping ring member 17 are formed 
around the center axis O of the plunger 1 and the vane members 14 are 
arranged radially from the center axis O of the plunger 1 is explained above, 
but it can be also considered that the whole plunger is formed in a round rod 
shape having a diameter equal to the inner diameter D of the syringe barrel 20 

25 or slightly smaller than the inner diameter D instead of providing the 
aforesaid ring members 12, 13, and 17 and vane members 14. If the whole 
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plunger is so formed in the round rod shape, however, a so-called 
dimensional shrink is caused in dimensional finishing when molded, which 
makes it difficult to obtain a plunger of accurate size. Accordingly, if the 
plunger is structured to have the ring members 12, 13, and 17 and the vane 
5 members 14, as the plunger 1 explained in the embodiment of the present 
invention, such a dimensional shrink can be prevented and the plunger 1 of 
accurate size can be obtained. 

Industrial Availability 

10 According to claims 1 to 4, it becomes possible to make a center axis 

of a syringe barrel and a center axis of a plunger coincide with each other 
easily without precise positioning so that a gasket can be mounted at a tip of 
the plunger in a correct position in which a center axis of the gasket coincides 
with the center axis of the plunger. Therefore, when the syringe is used, the 

15 gasket can move in the syringe barrel smoothly, which prevents deterioration 
of performance in filling a liquid medicine and fluid leakage from a part 
between an inner surface of the syringe barrel and an outer circumferential 
surface of the gasket. Further, according to claims 4 and 5, when the plunger 
is inserted from a rear end of the syringe barrel, a gripping ring member can 

20 be gripped so that the tip of the plunger can be easily inserted. 
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CLAIMS: 

1. A plunger for a syringe used for supporting and moving a gasket 
inserted in a syringe barrel, comprising: 

5 a screw portion formed at a tip thereof for mounting the gasket; 

a pair of ring members arranged at an interval from each other at a 
rear of said screw portion around a center axis of the plunger; and 

a plurality of vane members arranged radially from the center axis of 
the plunger between said ring members, 
10 wherein outer diameters of said ring members and said vane members 

are equal to an inner diameter of the syringe barrel or slightly smaller than the 
inner diameter. 

2. A plunger for a syringe according to claim 1, 

15 wherein a liquid medicine is previously filled in the syringe barrel. 

3. A plunger for a syringe according to claim 1, 

wherein eight pieces of said vane members are arranged at regular 
intervals and at central angles of 45° . 

20 

4. A plunger for a syringe according to claim 1, further comprising: 
a flange portion formed at a rear end of the plunger; and 

one or two or more gripping ring members arranged near a front of 
the flange portion around the center axis of the plunger, 
25 wherein outer diameters of said gripping ring members are equal to 

the inner diameter of the syringe barrel or slightly smaller than the inner 
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diameter. 

5. A plunger for a syringe used for supporting and moving a gasket 
inserted in a syringe barrel, comprising: 
5 a screw portion formed at a tip thereof for mounting the gasket; 

a flange portion formed at a rear end thereof; and 
one or two or more gripping ring members arranged near a front of 
said flange portion around a center axis of the plunger, 

wherein outer diameters of said gripping ring members are equal to an 
10 inner diameter of the syringe barrel or slightly smaller than the inner diameter. 



FESI01001 



(12/13) 



ABSTRACT 



A gasket 7 used for a prefilled syringe 1 in which liquid 3 is filled, 
having a constriction 8 on its circumferential side face in contact with an 
inner surface of a syringe barrel 2 and having a bottom face 7c which is not 
in contact with the liquid 3 whose circumference is formed in a tapered shape. 
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(Status: Patented l Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that ail statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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0 y John E. McGarry 2 2,360 

H. Lawrence Smith 'j^JSQSL 

Ralph T. Rader ^2SJ22_ 

Joseph V. Coppola, Sr. _i&32X 

Michael B. Stewart — -36.018 

Alexander D. Rabinovich _^ J 3. 7 ,425 — 

Kevin D.Rutherford _40j412_ 

Glenn E. Forbis 40,610 

Ronald P. Kananen J24J,04_ 

Matthew J. Russo ^4^282 

G. Thomas Williams 42,228 



RADER, FISHMAN & GRAUER PLLC 
1233 20th Street, N.W. 
Suite 501 

Washington, D.C. 20036 



Japanese Language Declaration 



POWER OF ATTORNEY: As a named inventor, ! hereby appoint 
the following atfcomey(s) and/or agent(s) to prosecute this 
application and transact ail business in the Patent and Trademark 
Office connected therewith {list name and registration number). 

Joel E. Bair 33,356 
Richard D. Grauer j 22,388 

Michael D. Fishman 3XS51. 
Mark A. Davis 
Stefan V. Chmielewski 
Shumel Iivnat 
Kristin L. Murphy 
Monica Millner 
David K. Benson 
Christopher M. Tanner 
Robert S. Green 

Send Correspondence to: 

JU3L3L^.0.th_fitEee^ N.W. 
Washin gton, D.C. 20 036 



_ 3^914 

^42^94 
.42,314 

' 41,800 



PLLC 



(202) 955-3750 



Direct Telephone Calls to: {name and telephone numbei) 
(202) 955-3750 





Fui! name ofsoieorfirst inventor Kazumi hjima 




inventorssignature , ,,. „ ■> A. A. Date , 




Residence _Gunmaf Japan 


bis 


citizenship. Japanese ^ 




f^-^^ij^atcfrimachi, Isesaki-shi, 




Gunma 372-0812, Japan 




Full name of second joint inventor, if anv Kazu y uki YANASE 








Residence Saitama, Japan >£X 


mm 


Citizenship Japanese 




Post Office Address 

2050-5, Haragou, Fukaya-shi, 

Saitama 366-0035 Japan I 




(^Hfit^<O^HBW#te-^v^Xt>Rilte|S^l'» W££r"f (Supply similar information and signature forthird and 
SCfc) subsequesnt joint inventors.) » 
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